Research to date has been equivocal on the relationship between firesetting and psychopathology and has been impeded by studies lacking adequate control samples. The present study examined psychopathology in a sample of incarcerated adult male firesetters (n = 112) and prison controls (n = 113) using the Millon Clinical Multiaxial Inventory-III. Firesetters demonstrated multiple elevated scores on personality and clinical syndrome scales. Logistic regression showed that the borderline personality scale was the strongest personality scale discriminator between firesetters and controls. Major depression and drug dependence were the strongest clinical syndrome scale predictors. However, both clinical syndrome scale predictors appeared to be mediated by borderline personality scores indicating that firesetters are best characterized by responding indicative of borderline personality traits rather than other psychopathological deficits. The results suggest that, relative to other offenders, firesetters face challenges with impulse control, affect regulation, stability of interpersonal relationships, and self-image.
In order to develop evidence-based prevention and management strategies, researchers need to establish key characteristics, in terms of treatment needs as well as risk factors, associated with deliberate firesetting. A link is often made between mental health and adult male firesetting due to firesetters' substantial history of psychiatric treatment relative to non-firesetters (Blanco et al., 2010; Labree, Nijman, van Marle, & Rassin, 2010 ). Yet, little is known about the psychopathological characteristics underpinning deliberate firesetting.
Personality disorders
Although several studies suggest that detected firesetters do not differ significantly from other offenders in overall levels of personality disorder (Duggan & Shine, 2001; Enayati, Grann, Lubbe, & Fazel, 2008; Labree, et al., 2010; Rice & Harris, 1991) , others suggest key differences. In a Canadian study of males charged with arson, Bradford (1982) reported 53% (n = 18) held a Diagnostic and Statistical Manual of Mental Disorders second edition (DSM-II) diagnosis of personality disorder, compared to 20% (n = 10) of controls charged with non-arson offences. Rix (1994) reported a similar prevalence in male UK firesetters in the absence of any control group. Some research suggests an association between Antisocial Personality Disorder (ASPD) and firesetting. For example, using retrospective data, Ducat, Ogloff, and McEwan (2013) , reported that firesetters had significantly higher rates of ASPD diagnoses [assessed using the International Classification of Diseases (ICD-8/9)] than a community sample with a criminal history (excluding any charges for arson). Crucially, however, severity of community sample criminal history was not controlled for. Lindberg, Holi, Tani, and Virkkunen (2005) reported that ASPD (using ICD criteria) was the most common (22%; n = 20) personality disorder in a sample of 90 adult male Finnish recidivistic arsonists (see also Rix, 1994) . Repo (1998) found that ASPD was more prevalent among Finnish male firesetters who committed additional violent crimes than firesetters with additional non-violent crimes or no additional offences. This suggests that ASPD may not be specifically related to firesetting offences.
Borderline personality disorder (BPD) is also commonly cited in firesetters. Using a semi-structured assessment (the personality assessment schedule; Tyrer & Alexander, 1979) , Rix (1994) reported the second highest personality traits displayed among male firesetters, after antisocial, as borderline. When applying diagnostic criteria, however, avoidant personality disorder was more commonly diagnosed than BPD. In their sample of 90 male recidivistic firesetters, Lindberg et al. (2005) reported BPD diagnoses (n = 11), alongside immature personality disorder (n = 11), to be reasonably common although both were only half as prevalent as ASPD (see also Devapriam, Raju, Singh, Collacott, & Bhaumik, 2007) . Ducat et al. (2013) reported that firesetters in their sample had significantly more historical diagnoses of BPD than their community sample with criminal histories. Using the personality diagnostic questionnaire (4th version; Hyler, 1994) , Duggan and Shine (2001) found that male firesetters differed from prison controls only on borderline personality, with firesetters scoring significantly higher. What is not clear, however, is what percentage of each group reached a clinically significant level on the borderline scale. BPD is characterized by instability in interpersonal relationships, affect regulation, and impulse control (Lieb, Zanarini, Schmahl, Linehan, & Bohus, 2004) ; features which mirror male firesetter characteristics (see Gannon & Pina, 2010) .
Other psychopathological features
Few studies have examined psychopathological deficits in firesetters who have come to the attention of the criminal justice system. Lindberg et al. (2005) reported a primary diagnosis of psychosis for 20% of their sample of 90 male apprehended recidivistic firesetters (see also Enayati et al., 2008) . Räsänen, Hakko, and Väisänen (1995) reported firesetters as holding higher levels of schizophrenia and other psychosis relative to homicide offenders (18% versus 4% respectively). More recently, a large-scale study examining all individuals convicted of arson in Sweden over a 12-year period found relatively low levels of psychotic disorders (8% of males; Anwar, Långström, Grann, & Fazel, 2011) . Ducat et al.'s (2013) retrospective study did not highlight any elevated levels of psychotic disorder in firesetters relative to their 'criminal' community sample although schizophrenia was more prevalent among firesetters. The relationship between psychosis and firesetting, therefore, requires further examination.
Despite huge human and financial cost associated with deliberate firesetting, the underlying psychopathological features remain unclear (Gannon & Pina, 2010) . Investigators have not always employed adequate comparison groups or standardized measures that highlight clinically significant psychopathologies. As a result, it is difficult to establish whether psychopathological characteristics that appear prevalent among firesetters are truly linked to firesetting or are a feature of offending or psychiatric populations more generally. The current study examined the psychopathology of male incarcerated firesetters using an appropriate comparison group and a structured inventory [i.e., the Millon Clinical Multiaxial Inventory-III (MCMI-III); Millon, Davis, & Grossman, 2006] to highlight the presence of clinically significant psychopathologies. We predicted that firesetters would show high levels of clinically significant antisocial personality traits that would be similar to offending controls. We further predicted that levels of clinically significant borderline personality traits would also be high across the groups but would be significantly higher in firesetters. We aimed to explore whether firesetters and offending controls differ in the prevalence of clinically significant levels of other personality styles or clinical syndromes. We also aimed to determine which personality traits or clinical syndromes best predicted firesetting.
Method Participants
The original sample contained 236 offenders (120 firesetters and 116 non-firesetter controls) recruited from across nine adult prisons in the UK. Firesetters were selected from prison records indicating that they had a current or prior conviction or adjudication for an offence involving firesetting. Fifty-five participants had index offences involving firesetting, 52 had previous convictions involving firesetting, and 21 reported setting fires in custody. Over a third of firesetters (n = 42) reported, or had on file, multiple firesetting incidents. Each participating prison was asked to generate a list of randomly selected prisoners as controls. Their prison records were checked to ensure the absence of deliberate firesetting, and this was confirmed with the participants themselves during data collection. All participants were aware that data were collected for research purposes and would not influence parole or recategorization decisions. Individuals were excluded from study participation if they were experiencing active psychosis or suicidal ideation or if researchers were informed that they posed a risk of hostage taking. Eighty-two percent of both firesetters and controls identified themselves as white British or Irish. Firesetters and controls were statistically similar 1 in age (M = 33.4, SD = 12 versus M = 36, SD = 12.5, respectively), t(233) = −1.61, p = .110 and sentence length (M = 72.19, SD = 61.29 versus M = 79.39, SD = 60.96), t(207) = −.85, p = .396. Firesetters did, however, have a greater number of previous offences (M = 34.03, SD = 39.75) than controls (M = 21.96, SD = 29.11), t(234) = 2.66, p = .008 although they did not differ significantly on violent offences (number of offences against the person; firesetters: M = 1.93, SD = 2.73; offending controls: M = 1.39, SD = 2.36), t(215) = 1.54, p = .126. It was not possible to examine intellectual disability since IQ data is not routinely recorded in the UK prison service. All participants, however, indicated verbally that they were able to understand the self-report materials presented to them.
Measures

Millon Clinical Multiaxial Inventory-III
The MCMI-III (Millon et al., 2006 ) is a 175-item true-false self-report inventory of personality and psychopathology that is one of the most frequently used multiscale instruments for adult forensic evaluation (Archer, Buffington-Vollum, Stredny, & Handel, 2006) . The MCMI-III measures eleven clinical personality patterns, three severe personality pathologies, seven clinical syndromes, and three severe clinical syndromes. It also has three modifying indices of disclosure, desirability, and debasement, in addition to a validity scale. The MCMI-III does not completely align with the DSM-5 (American Psychiatric Association, 2013). However, the personality scales correspond to DSM-IV-TR (American Psychiatric Association, 2000) Axis II diagnoses and the clinical syndromes reflect Axis I diagnoses (Millon et al., 2006) . Scores are converted to standard scores by referencing them against established population criteria to yield base rate scores. For the personality scales, participants scoring above 75 can be viewed as demonstrating clinically significant personality traits with participants above 85 seen as having 'pathology pervasive enough to be called a personality disorder' (Millon, et al., 2006, p. 130) . For the clinical syndromes, scores between 75 and 85 are indicative of the presence of a syndrome and scores above 85 indicate the prominence of a syndrome. We refer to scores below 75 for both clinical syndromes and personality scales as below clinical threshold. Groth-Marnat (2003) reports that the MCMI-III holds strong internal consistency (alpha coefficients exceed .80 for 20 of 26 scales), moderate to high test-retest reliability (median .91 over a 4-to 14-day interval), and good predictive power. Groth-Marnat (2003) sounds a note of caution regarding the use of the MCMI concluding it places the clinician in the right 'diagnostic ballpark', but does not provide a diagnosis.
Demographic data and offending history Demographic characteristics and background information were collected using a short questionnaire and additional information such as previous convictions was obtained from prisoners' files with their consent.
Procedure
The study was approved by the University Research Ethics Committee (REF 20101507) . Prisoners were assessed individually to maximize validity of self-report responding. Prisoners first provided written informed consent, answered demographic and background questions, and then completed the MCMI-III which was randomized among other questionnaire assessments. To ensure maximum comprehension, prisoners were asked if they would like the questionnaires to be read aloud to them. This format was chosen by the majority of firesetters and control prisoners (90%).
Results
Firesetters were more likely than controls to report engaging with mental health services either inside or outside prison (56% versus 25% respectively), χ 2 (1, N = 233) = 21.73, p < .001, odds ratio (OR) = 3.65, 95% confidence interval [CI: 2.09, 6.36]. Of those who reported engaging with mental health services, no group differences were found regarding self-reported mental health diagnosis prevalence (71% firesetters and 70% controls), χ 2 (1, N = 95) = .05, p = .825, OR = 1.11, 95% CI [.43, 2.88].
Removal of problematic data
Eleven participants had their MCMI-III data removed from further analysis as they had either too many missing answers (12 or more) or scored above 178 on the disclosure scale. No participants had problematically low scores on the disclosure scale or validity scores greater than 1. In total, 225 participants were retained for analysis (112 firesetters and 113 controls). Table 1 shows the distribution of base rate scores for the MCMI-III personality scales. Firesetters were more likely to exhibit scores above the clinical threshold (i.e., clinically significant traits or personality disorder) for at least one of the personality scales (85.7% firesetters and 72.6% controls), χ 2 (1, N = 225) = 5.88, p = .015, OR = 2.27, 95% CI [1. 16, 4.44] . Table 1 shows that clinically significant traits or personality disorder were found among firesetters and controls across most of the personality scales. Exceptions are the histrionic and compulsive scales where 95-100% of participants scored below clinical threshold. These two scales were therefore excluded from further analysis.
Personality scales
We examined the distribution of scores classified as below clinical threshold or clinically significant (i.e., personality disorder) according to group status (firesetter or control). Chi-square analysis suggested that these distributions varied according to group status for all scales with the exceptions of the narcissistic, antisocial, and paranoid scales. The nine statistically significant scales were entered -via backward selection -into a binary logistic regression to examine their ability to predict group status (i.e., firesetter or control). Seven steps were carried out, removing six of the personality scales from the model. The final model significantly predicted firesetters from controls [Omnibus χ 2 = 32.99, degree of freedom (df) = 3, p < .001]. The variables that remained in the model were the avoidant, dependent, and borderline scales. However, only the borderline scale made a statistically significant contribution in the final model (Wald χ 2 = 13.64, p < .001). This logistic regression model alone correctly predicted group membership 64.9% of the time (67% firesetters and 62.8% controls). The coefficient values suggest that every one point increase in the borderline scale increases the odds of being a firesetter by a factor of 1.03, 95% CI [1.01, 1.05].
Clinical syndromes
The analysis of the MCMI-III clinical syndrome scales mirrored the steps taken for the MCMI-III personality scales. Firesetters were more likely to exhibit scores above the clinical threshold (i.e., presence or prominence of a syndrome) for at least one of the clinical syndromes (83.9% firesetters and 58.4% controls), χ 2 (1, N = 225) = 17.83, p < .001, OR = 3.72, 95% CI [1.98, 6.97] . Table 2 shows that presence or prominence of a syndrome was found among firesetters and controls across most of the syndrome scales. Chi-square analysis highlighted significant group differences for anxiety, dysthymia, alcohol dependence, drug dependence, post-traumatic stress disorder, and major depression scales. These six variables were entered into a binary logistic regression using backward selection. Following five steps, removing four variables, the model significantly predicted firesetters from controls (Omnibus χ 2 = 24.82, df = 2, p < .001) and was able to correctly predict group membership 63.1% of the time (69.6% firesetters, 56.6% controls). The two remaining significant variables were drug dependence (Wald χ 2 = 13.64, p = .003) and major depression (Wald χ 2 = 13.64, p = .002). The coefficients suggested that a one point increase on either scale would increase the odds of belonging to the firesetting group by a factor of 1.02, 95% CI [1.01, 1.03].
Further analysis
To establish the exact relationship between personality style/disorder, other psychopathology, and firesetting, we carried out several additional analyses. Since drug dependence and mood instability are characteristic of BPD (Lieb et al., 2004) , we examined whether the relationship between both drug dependence and major depression with firesetting Chi-square is not calculated as over 20% of cell counts less than 5. *p < .05; **p < .01; ***p < .001. might be mediated by borderline scale scores. We used a bootstrapping procedure (INDIRECT SPSS macro; Preacher & Hayes, 2008) in which 1000 bootstrapped samples were drawn and bias corrected CIs were calculated. CIs that did not include zero indicated significant mediation. We found that the relationship between drug dependence and firesetting was significantly mediated (total effect β = .023, p < .001 versus direct effect β = .01, p = .459) by scores on the borderline scale (mediating path β = .02, 95% CI [.01, .03]). This pattern was mirrored in the second analysis examining the relationship between major depression and firesetting which was mediated (total effect β = .02, p < .001 versus direct effect β = .01, p = .322) by scores on the borderline scale. Once again, the mediating path was significant (β = .02, 95% CI [.01, .02]).
A receiver operating characteristic (ROC) analysis was carried out to quantify the specificity/sensitivity trade-off with which the borderline personality scale could discriminate between firesetters and controls. This performed at a level greater than chance; area under the curve (AUC) = .70, p < .001, 95% CI [.64, .77] corresponding to a Cohen's d effect size of approximately 1.05 (Rice & Harris, 2005) . Because the groups differed on number of mental health engagements, we re-ran the ROC analysis separately for those who had reported engaging with mental health services and those who had not. The borderline scale significantly discriminated between firesetters and controls in both analyses, with AUCs greater than any of the other MCMI-III scales. 
Discussion
Consistent with previous findings (Blanco et al., 2010; Ducat et al., 2013) , firesetters reported more mental health service engagement than non-firesetters. However, among those who had engaged with mental health services, both groups were equally likely to report receiving a diagnosis of a mental health disorder. In our sample, there were more firesetters scoring in the clinically significant range, across the majority of scales on both axes of the MCMI-III. Despite the breadth of apparent psychopathological deficits faced by firesetters relative to controls, it was the borderline personality scale that emerged from our analyses as the strongest discriminator between firesetters and controls (supporting previous research implicating borderline personality; e.g. Ducat et al., 2013; Duggan & Shine, 2001 ). Results did not appear to be an artefact of any sampling bias as between group differences in accessing mental health services or in the number of previous offences appeared related to increased psychopathological deficits rather than group membership. Crucially, the findings of the current study indicate that certain psychopathological traits previously associated with firesetting may be associated with factors such as general offending or general mental health deficits. Firesetters were no more likely than controls to display clinically significant levels of antisocial personality and thought or delusional disorders (related to psychosis). However, Craig (1999) concludes that the MCMI performs poorly in the assessment of psychotic disorders, and therefore this conclusion would benefit from replication using additional methods. An elevated but non-predictive pattern of scoring was found for the schizoid, avoidant, depressive, dependent, sadistic, negativistic, masochistic, and schizotypal personality scales along with anxiety, dysthymia, alcohol dependence, and post-traumatic stress disorder. While both major depression and drug dependence were significant predictors of firesetting, the predictive ability of those scales could be subsumed by that of the borderline personality scale. We therefore conclude that while firesetters, as a group, seem to suffer from a range of problematic psychopathological traits, it is their endorsement of traits indicative of BPD that most sets them apart as a group from other offenders. It should be noted, however, that over 60% of firesetters did not reach a level on the borderline personality scale that would be considered clinically significant (Table 1) . Therefore, it is apparent that the predictive ability of the scale in discriminating between groups was being driven, in part, by the results of subclinical individuals. Thus, it would be inaccurate to say that firesetters seem to be characterized by BPD. Instead, firesetters' pattern of responding on the borderline personality items is indicative of underlying borderline personality traits such as instability in interpersonal relationships (e.g., 'My feelings toward important people in my life often swing from loving them to hating them'), poor impulse control (e.g., 'I act quickly much of the time and don't think things through as I should'), and affect regulation issues (e.g., 'My moods seem to change a great deal from one day to the next'). Future research may examine whether such traits operate as distinct risk factors for firesetting, or whether they cluster together implicating borderline personality style as a single risk factor.
There are specific caveats to consider when interpreting the findings of this study. Common method variance (i.e., variance as a result of consistent responding from participants due to the self-report methodology) may have biased the findings of this study. However, self-report was deemed most appropriate in order to assess the respondents' perceptual and experiential constructs (Chan, 2009) and the order of measures was randomized and counterbalanced to account for any order effects. It should also be noted that the MCMI-III is not a replacement clinical assessment of individuals, rather an adjunct that validly identifies traits indicative of a disorder (Retzlaff, Stoner, & Kleinsasser, 2002) . Future studies should examine whether corresponding patterns of psychopathological deficits are found when using clinically assessed judgments and diagnoses.
The clinical utility of the current study is most applicable when working with adult male firesetters. Future research should examine whether borderline personality is as predictive of firesetting among other firesetting populations, such as female offenders, adolescents, and mentally disordered firesetters. Finally, research should address whether firesetters benefit from interventions that include focused work on features of borderline personality such as instability in interpersonal relationships, affect regulation, and impulse control.
